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(54) PRODUCTION OF THEANINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high-purity L-glutamic acid--y-ethylamide (L-theanine) 
by a peptide synthesis by a few processes in a high yield. 

SOLUTION: A glutamic acid derivative (Boc-Glu-OtBu) as a starting raw material for a peptide 
synthesis is dissolved in ethyl alcohol. DCC as a condensation agent and 4- 
hydroxyphenyldimethylsulfonium methyl sulfate as a water-soluble active ester reagent are 
added to the solution to precipitate a urea derivative. Further, a mixed solution of ethylamine 
hydrochloride and DMAP as a pH adjuster is added thereto to give Boc-Glu(NHC2H5)-OtBu. 
This compound is treated with a solution obtained by introducing a hydrogen chloride gas into 
formic acid so that an amino group at the a-position and OtBu group of carboxyl group are 
eliminated to give theanine. 
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[HIS] L-^VWSyK-r-xfvUTS K (L- 

itm^m /wsys^ft{Boc-Giu- 

O t B u ) K^<?)itS%!f£ffc U ZilZxi- 

ivTiva-MzmML. z<?>mmzw&mtLx<n <d 

CC j t7Kj§ttvSttxXx;l-^t LTtO U-yvf h 
n=Jf ^ 7 x -/P ^x/p? t-^A> f/Ut;l'7x 

S^^fcpHpffipJtLT^ TDMAPj t<7)S?g 
2:in^TBoc-Gl u (NHC 2 H 6 ) -OtBuSr 
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im lx a rncoT s. jmmijivif^ivmcno t b u 



(2) H2 000-26383 (P2000-26 3JL 



*>v7i-fr**i't)>vx=.)vm (Boci) Tumi. 

tBuS) TftS LX%h 7)1? 5 yWtmW ( B o c 

-gi u-otBu) mmmmi. zommizms 

£fi£tL mzj:+>UT$>i&W[&kplimm\t am®. 

/PTS KyVt-;? S yf^'-yt/l'/fA'X^f/l' ( B o 
c-G l u (NHC 2 H 6 ) -OtBu ) <rft£ 
S$«I LT affi^T 5 7 i^SWO t B 

[0001] 

[mm±cr,nmm ] *mu±. v&mzi o l 

S >W.— r -J^i-il'T 5. H (L-f-Txy) 5: 

mx'Z z>TT->owmmzmh. 

[0002] 

o&foimtLXKihtix^hT-T-y^ /jyx^y 

m. mmmm^m%t^mm>mhtix^h. lh* 

U mmWz<k£til7-T->mth-fMzl~~2mA 

%x\ ^U7x/-;^*i o~i smmxsttix^ 
&cwzitKhtft%iz'j,^\ uztf^x. 
& L£iT7->zmmiznmt& z t t±*w£t, 
hmzi>mmMX'%< s mfrb*M&m*<msM 
mt l T£«T££$rirr- yw&mtfi&*>htix^ 

[0003] t^cOrT-yw-f^^i: LTli, 5fe 

*?s-/ukmz. mftitzim&z*?y-Mzm 
*>u z<vm&iza»mcD7y±-7£toixtt%iLx 

5 yM- r -xf-;uxxx^^f#, ZK$:9u 
uivvfc* y)l>W< y 'J)V3iX tJV tKlfc^ *tXNt}>V 
tf^yKyy-iv- L^Vl'? 5 yg- r -x^x^f /i^ 
fcU »:(cC:ilS:x^rS>i:RJS$-ti:TN-^;^+: 
'yKy'y/U- L - 5 y&- r - x^/UT * Ht 

-r-x^rs h (L-rrxy) zmmrnvwrn 

Ztltz (SF33cm : BH-fblS23, 269(1950)) . 

». imwisffit lt. mumm¥5 - 1 o 4 1 9-t 

^^tcfcv^, L-^l^Syl^r-rt/l^v'/l' 



[0004] L^t=5rA^. S£#?)S!&CD^<{i, 
£?)x7xyH#£>fl*:fc LTiIgifo5^<*S&T'L 
7^1K$#ffi<. ^flSxTxyJi^ffi&tcOi&o 

r t* o cDtimmx'h-yfz. mm. yiv* s ym^ 
n-vizf&coftfmf-uzmi-zms. r-n^m^ 
)vm:<.y iSiv^xT-ivx'vmt i cDtf-mmxfo -> tz 
if, ^yy-jumvmtfmx'&htzfr. xmmm< 

mtK&zt'mmm^tz. -u. n^ti-tz^r-y 
z&shmmt ixmm-th z t *%m-& t , m&z 
m<Tizt mm. Amzim%im®m*£mzx' 

[0005] ZZX^ftWii. X 0'>^^XST'ftMiK 
<?>TT-y$:iSW.$,X'n?>ZttfX'% . L*-hAmz^ 

mtrfimm^mzx'Z h tsmm tz^r-r-ycr, 
mmiimzmmz z t & a mt -th . 

[0006] 

iwm*wfcthiz#>m-m t^hEmcotz^cn^ 
x^yivm^f-yvivy^-ivjiXT-ivm ( ot bu 

«) T'ftSLT^^^i'S yKI^Sfr ( B o c -G 1 

u-otBu) mmzmm l » £ 1 7 j< 
WffimxzTivw&k ztntxmmmmfazviftz 

5 Y?)V5 5 yi^-y+^yf^x^f;P ( B o c - 
Gl u (NHCi H 5 ) -OtBu) ZKVfflh. 

m lx a mcor s j m&fiivx* yjvmcn o t b u m 

mmzv&zkmmttz. 

[0007] t**>^s *mi<om-<r)ftmit. 

X-ivm (BocS) T'^SL, ^o^/P^df 
^-y^;^f^xxf;« (OtBui) T'ffiSLT 
^tl) r^^syii|##: (Bo c-G l u-OtB 
u) j ^rf-K-&fi£^tfi%lIPfcL^ii:tJ>l,. £ 
^)J:3t=r5y«^BocaT'ffiaL. ^^^;|^ 
^OtBuST'ftS-ri.ittJ:0. K»iJ:-5TM 

&m£cDwmz~mz'iTdzttfX'$. ifri>fr&m 
mm*fr%m-TX''*fozk&x'*h. stot, mi 
sjetf#a««i-< y ^f-v y t zmmmx-h 
&frt>®mz&mzm%-f& z t tfx-% hm\ r s y 
^» ( r 5 y 'J is*. ) ta»«rv^-cxf-rt'T $ y t «o 

[0008] *%fflcr>m~<?)imiZ. TBoc-Glu 
-OtBu j t r«Mj KJS»U, 
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#jj t r^caMtffittxx^/nfiB j b zmixmrnm 

mftftZit. JSC rx*/l,7$>«I»Sj H P H| 

/l^x/p-r-x-MTS S yi?--/t^7' 

f/l'XXf^ (Bo c-G 1 u (NHC 2 H 5 ) -Ot 
Bu) j £f§fcia % tfcfcfcxf-rt^Sffcl/C r x 
f-^TS>1B»ttj SrJDiStftC ZizbMKGhit 
X rpHliSs^j fcJnifcjSU WcMt rm&Mj fc 

[0009] xf-rt'T S y t LT . &fckx? y-/l/7 5 
^«44<xf-^7 5 yoMftttfcJoi S£ fcJ: 9 . 

mm wma < &*x * y -^7 s y te£js#& t < 

S £ **T S * . fc*f t . *WHI4xf-A^7 S > 
nWM&i<mtl>!8mi i $>&Zbl>M.\>Wl, (&3*> 

mm2m) . :<%K>r P Himaj fca*£±> 

ttvS14xXx;HSmj «rJ0iTffl*-&*>-frT«fflt4£ 
K J; 0 . f7- y*HR*£ * £ i: . 

U>^«ESOjt?r£W>l>£ fc#T'# § . «=, hm 
ttBttxx-r;UiHI j SrflD* S £ 1 1 J: 0 , 5 y 

[0 0 10]£.IT\ r«jtU(iy7nn^^ 
y, Xf-/l<7/l'3-/k f/WAT 5 K (DM 
F) . ?dd^A, fh7tHn77^t'«Boc 
-Glu-OtBu £ ^«r5r|g^jg«T*fllffflV>S £ 
btfX'Zhi)K R&{mbAmzm-&$&&b<r)WLfi 

Mi b LTti, isis?n»>.*?is/MnrfliS4 5 K (DC 
C) . OYhVTY-^-l-JJU-hOX (V**f~ 
;W75 J ) *X*^^AA.df-9"7/^0 U yflSftUB ( B 
OP) mKftitiitm*. *<0J3*\ 5> 
4 y7Dt;^;P!)fyM 5 b* ( D I PC ) ^N-xf-^ 
- N ' - 3 - i\X *)VT S 7 7n tr^# ;Wf ^ 5 F 
(EDC=WSC I ) ^t'ffl^T-f-H^-Cffiffl^tl. 

*2W/**jffl|+TWjB» tt=5r ^±1^ d C 

C. BOP^JLU. 

[0011] r*»ffiittx^-fyna5 j t LTti, 

i-mivy x -f H j fcff* L < (£ffl-fS £ fc a*?* I) . 
±fExf-/U7 5 ^9ffl«I*«*t«rJWUarRi»i o 4 < it 

o %am-m^& zbtfx-zz nx-b i . ifc. wi 

Tii, IttDCCtffl^fc-ti-Tffiffl-rSt^T-ycO 



6. r pHpS|^j bLXIZ. #tc^f-;ursytr 

(DMAP) *»U4LV\ DMAPfcL PHPM 
[00 12] #milZi5^X r Bo c-G 1 u (NHC 

2 h 6 ) -otBu j cvmmiz, hvyfrxtiwm 
(tfa) . m^#z**ftsmi<i±i;**vy* 
tzwr&A,t*m. xit^mmwLxmrrtiiix^. 

v)V&<T)0 1 B ug|*-K(£BaHS-«:4 £ b tfXth. 
mz, &&mx/R&&ffflcr)j&)* ^tiMT F A^Jfgt 
+^^*^X*iRSjiX^»Jtt s firi3 , feHC 1 i n 
H c o O H u < , JEfciWlOja* Jn 

«-f*f:, #{CHC 1 i nHCOOH##*U\ U*» 
«WRK*1N-1. 2NICWRU fr^y^fS. 

[0013] ±.tmmiz X Df#A>iifcT7xy<i, 

mm {x.9j-m *rz<nmxk. <\*v$stm. y 
?n7F/57 i-izzmmzbizxixm 
m& z t vx z TT-yvMm * -m&& h Z btfX' 

[00 14] 

[0015] immi) 

t&m.mwm) 5 yma**v>izmm 
tt^x-mm^ v7j-uy*i!atx®Efyi,z}j\x- 
tar, x-r/u-caaiL. x— r^«t«a»L«E» 

lUH-Qlu-OtBu*#fc. <XC flteflfcH 
-G 1 u - O t B u Sr^^y-^K (2:1) 
UT*^T*^li€:5rA^. lM-NaOHt (Bo 
c) 2 O (^*-t-7f-;^;^7-h) tS-Jn^TS 
»-C3 0«-*»*aWf. *<©IMKEiMIL. 5%^K*3I 

*L^. ^T^)|H«xf-yHi**asL. *7]<RiE7h'J 

v&x'-ftmm&dmmmi. »->**'[ ;mko 

5 yi!^-yA'/i'7f-;PxxT^ (Boc-gu 

-OtBu) Srffit. 

[0016] CBoc-Glu (NHC 2 H 6 ) -Ot 
BuO-g-^D S8m$\X'ht>Bo c-Gl u-OtBu 
5 . 7 2 g 5rX^-;PT/P3 10 0ml L , * 

y^y.;W7*->7Ayf-;i/-t)-;i'7x-f h (ffifp^ : if 
^7-DSP, OTDSPtV^ ) 5. 86gtyy 
?Zl'\*ris)l>/n\,#i?'t SF (DCC) 4. 53gt$: 

totxmwmmffi&z-£x . ^^r^y&m 
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1. 7 9 gti/*1-Jl>T$.SWi?> (DMAP) tCD 

(tlc) T^mMixRimTzmmLti®. mm 

^(DCUrea) irWIL . rmimmL . 

mmrnL. ^zmsTx^m^-y-ivinixm^c 

?--/wW;nxf;KBoc-Giu (nhc 2 
H 6 ) -Ot Bu ) 0&f|£ftfc 7 QMM.%. 

Rfj : 0. 36. Rf 2 : 0. 94, ffl& : 7 5-7 

ex:, mm-. [«) d» -25 <c=i. *?j 

) . Rf, imiB7n~? h?yy nzi 

5:5:1 (v/v) Srffl^TffU. Rf 2 teggM 
tlT7"?y-^:SI#: trL>i;y:*=4 : 1 : 1 : 
2 (v/v) SrfflV^Ttf'O^. 

to 01 7] :&mom£bL-TT-ycrMm) ± 

fETIffc l"Boc-G 1 u (NHC 2 H 5 ) -OtB 
uj 0. 3 1 gfc 7-7-^3 0mlfc£*&Tfc&aJ 
U h'J7;^D^i!24 0mlS-jDiT^S , }Sif 
3:*^ 3 0^Sffit1S«LJt. -e^j^LTJitJO 
MJ7/M-nPls£|&£U <X^X*5LfmZ&®^ 

MMR-124) fc« IT IN 7^^7*1 0 0 
mlTigftU ^aj^S-ig^L. i*l£x?/-^T1£ 
iftrffcL*: (IR*: 8 7ttt%, Rfj : 0. 0 0, Rf 
2 : 0 . 5 2 . MA : 2 1 8~2 1 9"C, itlfefcg : 
Ca3 D» : + i 3 (C=l. *) ) . COttAD** 
W.W?n-?y?y7 4- (HPLC)RlfFABmas 
s<0l^S?:, HlfttfH2fc5i*U:. ;<0«E*. # 
&*ufcttdW*»fc*tt*o L-r7-yc$>l» fc fflH 
Ufc. 

[0 0 18] (9dfe0i2) 

X'&hftfz r Bo c-G 1 u (NHC 2 H 5 )-0tB 

u j o. 3 1 s£. mAm^j^^m^z^t^Ltz 

?SfK(1.27N HCl inHCOOH) 120ml 

iztot. ft*mvmtttft>3 0M$m&xiimiti. 

x*y-^-c?SISft$*fc <JR»: 8 8^4%. R 
fi : 0'. 00. Rf, : 0. 54. H£ : 2 18-2 
19°C. Jtfefcg: C<0 D" : +13 (C=l. 
*> ) . Z<D&ih<Dm&mfo7a-?h7'yy <- (HP 
LC) SOTABmas s08l£1gft£. 03&tf04 

— rr-yx-hhtmiLtz. 
[0019] (mm3) 



X%t>tLtz l"Boc-G 1 u (NHC 2 H 5 ) -OtB 
uj 0. 3 1 sb7-V-H3 0ml fc£r*>rFfcfcS] 
U MJ7;ktnB»24 0mI *JniT^'<rfi l 9fi€ 
fc#£3 04HSI8fi-CJ«U:. f«aiLfcx-f 
/^Ini^^iMtLTiMKOh U 7/M-opig£|&£ 
U ^UT'^aL^x-x^SrJn^^'^x— rtvxm 
fifcStf. Sfetx^y-zPTHISftS-li-fc («»: 8 
7«4%. Rf, : 0. 00. Rf, : 0. 5 2. » 
j£: 218~~219°C. JtJfcfcK : C«OD«:+13 
(C=l. *) ) . ;o^o B B WiS»?Sft:7nvh^7 
<- (HPLC) MPABma s s^W^fSS*. 0 
5atfH6fc>RWi. ifiiO. ft£*ufcl&iMi#»(c 
«^SOL-x7xyrS)Si:WB3L^. 
[0020] ( JtKW 1 ) Hj&feffl 1 (0X-f;P7^3-/l, 

7 S V «IW»»**«0r jW8t-t**» -> . xf-^7 S y*S 

V (DMAP) $WfaHt?l,ZRm2ittz (X^7/W3 
: P H 4 ) p HOROTTS * < RJ&WUfr 

( mm 3 ) uttn i ctn ^t, dsp sr^san-^-r kr 

(lfc«W4) ^^S^^OHW^lRU DCC&tfD 
[0021] 

m&>fc^f&.mzSt'<.xm&3 7 h*?J: 0S<=3rl» 
[0EOfS#^iiBj] 

[HI] mm 1 tH fefufcf-7xy«0TO«?a*^ nv 
h7*7 7-f-(HPLC) oa^tSS^^ LfcHT* 
I). 

[02] mt<mmix-®e>tit:T7-y0)FABm 

ass <7)ai^m$r^ LAcHfft h . 

[03 ] I^SSW2T1#4>ixfcx7xy<0i«a?g«J7o? 

h^77^-(HPLC) coaiS^S?:^ L^0Tfe 

S. 

[04 ] m t<mmm2X"&(,tlfZTT~ycDFABm 
ass c7>ai^H5r^ LtzWCh h . 

[05] nftn 3 ti# t>tifzTT- ynnmm? 0-7 

h7*7 74-(HPLC) c7)i!l^*$r^ LfcHT* 

[06 ] pi t < mmm 3 vn ktitzf-r- wf a b m 

ass WSJS^H^^ L^0T'^ h . 
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Coodi&m 
Cntamn : 

Uwrtril ODS-3, Spaa, 4JS i 150 mm 

B : ai*TFAyCH,CN 

A/B tOQQ — <30mtn)-^ 0/100 



Detector :UV 215 im 



InerUD ODS-3, Sfim, 4jS x ITO r 



A : Q-lfclTA/BjO 
BxM%TFA/CH,CN 
A/BlQQffi "^(3tinto)^ 0/100 



i UV 315 mn 



<CommcrcHU L-Theanine> 
R.T. 5.4mm 



-cCoffimerdal L-Theffntrwo 
R.T. 4J>mm 



<Prodnct > 
R.T. 



-Product > 
R.T. 53iuiu 



[02] 




148 ISB 



185 
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Sfl IBB HB 122 1M Ufl ise tea I7t 
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Incrtsfl QDS-3, 5pm, AM x ISO mm 
Bbeati 

A : Oil *TFA/RjO 

B : 0.1 %TFA/CH jCN 

A/B KXVD -*<30jniu>-*- 0U00 

Flow rale : UhnJ/min 

Doctor: UV215nra 



^Commercial L-Theanine> 
B.T. 49mm 



<Prodact > 
R.T. 4.fimin 
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